WO 01/40466 



PCMjSOO/32678 



298/550 

FIOTB E 298 

MKDMPLRIHVLLGLAITTLVQAVDKKVDCPRLCTCEIRPWFTPRSIYMEASTVDCNDLGLLTF 
PARLPANTQILLLQTNNIAKIEYSTDFPVNLTGLDLSQNULSSVTNINVKKMPQLLSVYLEEN 
KLTELPEKCLSELSNLQELYINHNLLSTISPGAFIGLHNLLRLHLNSNRLQMINSKWFDALPN 
LEILMIGENPIIRIKDMNFKPLINLRSLVIAGINLTEIPDNALVGLENLESISFYDNRLIKVP 
HVALQKVVNLKFLDLNKNPINRIRRGDFSNMLHLKELGINNMPELISIDSLAVDNLPDLRKIE 
ATNN PRLS Y I H PMAFFRL PKLESLMLNSN ALSALYHGT 1ESLPNLKEISIHSNPI RC DC V I R W 
MNMNKTN IRFMSP DSLFC VDPPEFQGQNVRQVHFRDMME I CL PL I APES FPSNLN VEAGS YVS 
FHC RAT AE PQ P E I Y W IT PS GQ KL L PN TLT DKFYVHSEG TLDI NGVTPKEGGL YTC I ATN LVGA 
DLKSVMIKVDGSFPQDNNGSLNIKIRDIQANSVLVSWKASSKILKSSVKWTAFVKTENSHAAQ 
SARI PS DVKV YNLTHLN PSTEY KIC IDI PTIYQKN RKKCVNVTTKGLH PDQKE YEKNNTTTLM 
ACLGGLLGIIGVICLISCLSPEMNCDGGHSYVRNYLQKPTFALGELYPPLINLWEAGKEKSTS 
LKVKATVIGLPTNMS 

Important features : 

Signal sequence: 

amino acids 1-22 

Transmembrane domain: 

amino acids 633-650 

N-glycosylation site. 

amino acids 93-97, 103-107, 223-227, 382-386, 522-526, 579-583, 
608-612, ' 624-628, 625-629 

Casein kinase II phosphorylation site. 

amino acids 51-55, 95-99, 242-246, 468-472, 4S7-491 

Tyrosine kinase phosphorylation site. 

amino acids 570-57 9 

N~myristoylation site , 

amino acids 13-19, 96-102, 158-164, 221-227, 352-358, 437-443, 
491-497, 492-498, 634-640, 702-708 



Cell attachment sequence. 

amino acids 277-280 
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FIGURE 299 

GCTGTGGGAACCTCTCCACGCGCACGAACTCAGCCAACGATTTCTGATAGATTTTTGGGAGTT 
TGACCAGAGATGCAAGGGGTGAAGGAGCGCTTCCTACCGTTAGGGAACTCTGGGGACAGAGCG 
CCCCGGCCGCCTGATGGCCGAGGCAGGGTGCGACCCAGGACCCAGGACGGCGTCGGGAACCAT 
ACCATGGCCCGGATCCCCAAGACCCTAAAGTTCGTCGTCGTCATCGTCGCGGTCCTGCTGCCA 
GTCCTAGCTTACTCTGCCACCACTGCCCGGCAGGAGGAAGTTCCCCAGCAGACAGTGGCCCCA 
CAGCAACAGAGGCACAGCTTCAAGGGGGAGGAGTGTCCAGCAGGATCTCATAGATCAGAACAT 
ACTGGAGCCTGTAACCCGTGCACAGAGGGTGTGGATTACACCAACGCTTCCAACAATGAACCT 
TCTTGCTTCCCATGTACAGTTTGTAAATCAGATCAAAAACATAAAAGTTCCTGCACCATGACC 
AGAGACACAGTGTGTCAGTGTAAAGAAGGCACCTTCCGGAATGAAAACTCCCCAGAGATGTGC 
C GGAAGTGTAGCAGGTGCCCT AGTGG GGAAG TCCAAGTCAGTAATTGTACGT CCT GGG AT GAT 
ATC CAGTGTGTTGAAGAATT TG GT GCC AATGCCACT GT GGAAAC CC CAGCTG CT GAAG AGAC A 
ATGAACACCAGCCCGGGGACTCCTGCCCCAGCTGCTGAAGAGACAATGAACACCAGCCCAGGG 
ACTCCTGCCCCAGCTGCTGAAGAGACAATGACCACCAGCCCGGGGACTCCTGCCCCAGCTGCT 
GAAGAGACAATGACCACC AGCC CGGGG ACTCCTGCC CCAG CT GC TGAAG AGAC AATGACCACC 
AGCCCGGGGACTCCTGCCTCTTCTCATTACCTCTCATGCACCATCGTAGGGATCATAGTTCTA 
ATTGT GCT TC TGAT TGTGTTTGTTTGAAAGACTTC ACTGTGGAAGAAATTCCT TCCTT AC CT G 
AAAGGTTCAGGTAGGCGCTGGCTGAGGGCGGGGGGCGCTGGACACTCTCTGCCCTGCCTCCCT 
CTGCTGTGTTCC CACAGACAGAAAC GCC TGC 
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FIGURE 300 

MARI PKTLK FWV I VAVLL P VLA Y S ATTARQE E V PQQT VA PQQQRH S FKGEEC PAG S H R S E HT 
GACNPCTEGVDYTNASNNEPSCFPCTVCKSDQKHKSSCTMTRDTVCQCKEGTFRNENSPEMCR 
KCSRC PSGEVQVSNCTSWDDIQCVEEFGANATVETPAAEETMNTSPGT PAPAAEETMN T S PGT 
PAPAAEETMTTS PGT PAPAAEETMTTS PGT PAPAAEETMTTS PGT P AS SH YLSCT I VGI I VL I 
VLLIVFV 

Important features: 
Signal peptide: 

Amino acids 1-2 9 

Transmembrane domain: 

Amino acids 240-259 

N~glycosylation site : 

Amino acids 77-81; 140-144 ; 156-160 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

Amino acids 12 6-130 

N~myristoylation sites : 

Amino acids 56-62; 72-78; 114-120; 154-160; 233-239 
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FIGURE 30X 

CACAAGCATCTTAATTTGAATCCACAAAGTTTCATGTAATGAAAAGAAATACATMTTTTAAT 

T CAAC CCGAGTGTTT T CC AAGAAGATTGTA7TTGCTTAAATTGC T ACAGT AAT T C AAGAGAC A 

GCCCTGTCTGGACACAGAGTTACTGTGGATTTTTAACAGACTCAGTTAAAGAATTTAGGAATT 

TCTGATX'CATTTAAAGGATTTACAAATTCATCAACCCCTGAAAACTAAAGCAAATTGAACAGG 

A AA AAAAA AAAGAAG&TGG G T T TTTT AAGTCC AATAT ATGTT ATT TT CTTC TT TTTTGG AGT C 

AAAGTACATTGCCAATATGAAACT'TATCAGTGGGATGAAGACTATGACCAAGAGCCAGATGAT 

GATTACCAAACAGGATTCCCATTTCGTCAAAATGTAGACTACGGAGTTCCTTTTCATCAGTAT 

ACTTTAGGCTGTGTCAGTGAATGCTTCTGTCCAACTAACTTTCCATCATCAATGTACTGTGAT 

AATCGCAAACTCAAGACTATCCCAAATATTCCGATGCACATTCAGCAACTCTACCTTCAGTTC 

AATGA^iATTGAGGCTGTGACTGCAAATTCATTCATCAATGCAACTCATCTTAAAGAAATTAAC 

CTCAGCCACAACAAAATTAAATCTCAAAAGATTGATTATGGTGTGTTTGCTAAGCTTCCAAAT 

CTACTACAACTTCATCTAGAGCATAATAATTTAGAAGAATTTCCATTTCCTCTTCCTAAATCT 

CTGGAAAGACTCCTTCTTGGTTACAATGAAATCTCCAAACTGCAGACAAATGCTATGGATGGG 

CTAGTAAACTTGACCATGCTTGATCTCTGTTATAATTATCTTCATGATTCTCTGCTAAAAGAC 

AAAATCTTTGCCAAAATGGAAAAACTAATGCAGCTCAACCTCTGCAGTAACAGATTAGAATCA 

ATGCCTCCTGGTTTGCCTTCTTCACTTATGTATCTGTCTTTAGAAAATAATTCAATTTCTTCT 

ATACCCGAAAAATACTTCGACAAACTTCCAAAACTTCATACTCTAAGAATGTCACACAACAAA • 

C TAC AAGAC AT CC CATAT AATAT TT TT AATC TT CCC AACAT T GTAGAACTCAGTGTTGGAC AC 

AACAAATTGAAGCAAGCATTCTATATTCCAAGAAATTTGGAACACCTATACCTACAAAATAAT 

GAAATAGAAAAGATGAATCTTACAGTGATGTGTCCTTCTATTGACCCACTACATTACCACCAT 

TTAACATACATTCGTGTGGACCAAAATAAACTAAAAGAACCAATAAGCTCATACATCTTCTTC 

TGCTTCCCTCATATACACACTATTTATTATGGTGAACAACGAAGCACTAATGGTCAAACAATA 

CAACTAAAGACACAAGTTTTCAGGAGATTTCCAGATGATGATGATGAAAGTGAAGATCACGAT 

GATCCTGACAATGCTCATGAGAGCCCAGAACAAGAAGGAGCAGAAGGGCACTTTGACCTTCAT 

TATTATGAAMTCAAGAASjyiCAAGAAACTATATAGGTATACACTTACGACTTCACAAAACCTA 

TACTTAATATAGTAAATCTAAGTAAACATGTATTACTCAAAGTAATATATTTAGAATTATGTA 

TT AGT ATAAGATCAG AATTGAATTTAAGTTGTTGGTGAC ATC T GC AT CAT T T C ATAGGAT TAG 

AACTTACTCAAAATAATGTAAATCTTTAAAAATATAAATTAGAATGACAAGTGGGAATCATAA 

ATTAAACGTTAATGGTTTCTTATGCTCTTTTTAAATATAGAAATATCATGTTAAAGAAAAAAA 

AAAAAAA 
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FIGURE 302 

MGFLSPIYVIFFFFGVKVHCQYETYQWDEDYDQEPDDDYQTGFPFRQNVDYGVPFHQYTLGCV 
SECFCPTNFPSSMYCDNRKLKTIPNIPMHIQQLYLQFNEIEAVTANSFINATHLKEINLSHNK 
IKSQKIDYGVFAKLPNLLQLHLEHNNLEEFPFPLPKSLERLLLGYNEISKLQTNAMDGLVNLT 
ML DLC YN Y L H DSLLK DK I FAKME KLMQLN LCSNRLESMPPGLPSSLMYLSLENNSISSIPEKY 
FDKLPKLHTLRMSHNKLQDIPYNIFNLPNIVELSVGHNKLKQAFYIPRKLEHLYLQNNEIEKM 
NLTVMCPSIDPLHYHHLTYIRVDQNKLKEPISSYIFFCFPHIHTIYYGEQRSTNGQTIQLKTQ 
VFRRFPDDDDESEDHDDPDNAKESPEQEGAEGHFDLHYYENQE 

Important £ eastnres : 
N-glycosylation sites : 

Amino acids 113-117; 121-125; 187-191; 242-246; 316-320 

Tyrosine kinase phosphorylation sites: 

Amino acids 268-275; 300-307 

N-rayristoylation site: 

Amino acids 230-236 



Leucine zipper patterns: 

Amino acids 14 6-168 ; 217-239 
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FI GURE 303 

GCCCGGGAC.TGGCGCAAGGTGCCCAAGCAAGGAAAGAAATAATGAAGAGACACATGTGTTAGC 
TGCAGCCTTTTGAAACACGCAAGAAGGAAATCAATAGTGTGGACAGGGCTGGAACCTTTACCA 
CGCTTGTTGGAGTAGATGAGGAATGGGCTCGTGATTATGCTGACATTCCAGCMSAATCTGGT 
AGACCTGTGGTTAACCCGTTCCCTCTCCATGTGTCTCCTCCTACAAAGTTTTGTTCTTATGAT 
ACTGTGCTTTCATTCTGCCAGTATGTGTCCCAAGGGCTGTCTTTGTTCTTCCTCTGGGGGTTT 
AAATGTCACCTGTAGCAATGCAAATCTCAAGGAAATACCTAGAGATCTTCCTCCTGAAACAGT 
CTTACTGTATCTGGACTCCAATCAGATCACATCTATTCCCAATGAAATTTTTAAGGACCTCCA 
TCAACTGAGAGTTCTCAACCTGTCCAAAAATGGCATTGAGTTTATCGATGAGCATGCCTTCAA 
AGGAGTAGCTGAAACCTTGCAGACTCTGGACTTGTCCGACAATCGGATTCAAAGTGTGCACAA 
AAAT GC CTTCAATAACCTGAAGGCCAGGGCCAGAAT TGCC AAC AACCCCT GGC ACT GCG AC TG 
T ACTCTACAGC AAGTTCTGAGGAGC ATG GC GT CC AATCATGAGACAGCCCAC AACGTG ATC TG 
TAAAACGTCCGTGTTGGATGAACATGCTGGCAGACCATTCCTCAATGCTGCCAACGACGCTGA 
CCTTTGTAACCTCCCTAAAAAAACTACCGATTATGCCATGCTGGTCACCATGTTTGGCTGGTT 
CACTATGGTGATCTCATATGTGGTATATTATGTGAGGCAAAATCAGGAGGATGCCCGGAGACA 
CCTCGAATACTTGAAATCCCTGCCAAGCAGGCAGAAGAAAGCAGATGAACCTGATGATATTAG 
CACTGTGGTATAGTGTCCAAACTGACTGTCATTGAGAAAGAAAGAAAGTAGTTTGCGATTGCA 
GTAGAAATAAGTGGTTTACTTCTCCCATCCATTGTAAACATTTGAAACTTTGTATTTCAGTTT 
T TTT TGAATT AT GC C ACT GCTG AACTT TTAAC AAAC AC TACAACAT AAATAATTT GAGTT TAG 
G TGATCC AC CC CT T AAT TGTACCCCCGATGGTATATTTCTGAGTAAGCT ACT AT C TG AAC AT T 
AGTTAGATCCATCTCACTATTTAATAATGAAATTTATTTTTTTAATTTAAAAGCAAATAAAAG 
CTTAACTTTGAACCATGGGAAAAAAAAAAAAAAAAAAAAAAAACA 
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FIGURE 304 

MNLVDLWLTRSLSMCLLLQSFVLMILCFHSASMCPKGCLCSSSGGLNVTCSNANLKEIPRDLP 
PETVLLYLDSNOITSIPNEIFKDLHQLRVLNLSKNGTEFIDEHAFKGVAETLQTLDLSDNRIQ 
SVHKNAFNNLKARAR I ANN PWKC DCTLQQVLRSMASNHETAHNVICKT S VL DEHAGRPFLNAA 
NDADLCNLPKKTTDYAMLVTMFGWFTMVISYVVYYVRQNQEDARRHLEYLKSLPSRQKKADEP 
DDISTVV 

important features: 
Signal sequence: 

Amino acids 1-33 

Transmembrane domain: 

Amino acids 204-219 

N-glycosylation sites : 

Amino acids 47-51; 94-98 

cftMP- and cGMF-dependent protein kinase phosphorylation site: 

Amino acids 199-203 

Casein kinase II phosphorylation site, 

amino acids 162-166, 175-179 

H-myristoylation sites: 

Amino acids 37-4 3; 45-51 ; 110-116 
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FIGURE 305 
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FIGURE 306 

MKRLPLLWcSTLLNCSyTQNCTKTPCLPNAKCBIfU^GIEACYCNMGFSGNGVTICBDDNECGHLtrOSCGENANC 
TNTEGSYYCMCVPGFSSSSNQDRFITMOGTVCIENVtJANCHLDNVCIRANIHKTLTKI RSI EEPVALLQEVYRNS 
vTTI r X i 1TY I EI LAESSS LLGYKNNT t SAKDT SNSTLTEF N I 2RDTI KLSVM T I 1 

MHTVEQATLRISQS FQKTTEFDTKSTDIALKV FFFDS J RPHMNMDGDY IN I FPKRKAAYDSN6NVAVAFL 

1L 1 P NY DNS Eh 1 NF?T t'EL 1 T 11 ED LCAFf 1 

SPDT^GSWSSEGCELTYSNETHT5CRCNHJ,THFAXLHSSGPSIGIK0XSILTRITQLGIIISl.XCIAICIFTFW 
FFSEXQSTRTTXHKNtCCSLFlAELVFLVGlKXNTOKLFCSIXAGLLBYFFLAfiFAWMCIEGJHTA-LlV'VGVrYH 
KGFLHKNFYI FGYLSPAVWGFSAALGYRYYGTTKVCWLSTEHKFIWSFXGPACL 1 1 LVNLLAFGVIIYKVFRHT 
AGLKPEVSCFSNIRSCARGALALLFLLGTTWIFGVX,RWBASVVTAYI,FTVSNAFQGMFIFLFLCVLSRKIQEEY 
YRLFKNV PCC FGCLR 

Important features: 
Signal peptide: 

Amino acids 1-19 

Transmembrane domain: 

Amino acids 431-450; 494-515; 573-594; 619-636; 646-664 
N-glycosylation sites: 

Amino acids 1S-19;21-2S; 64-68;74-78;127-X31; 177-181; 
188~192?249-253; 381-385; 395-399 

Slycosaminoglycan attachment site: 

Amino acids 4 9-53 

cAMP- and cGMP- dependent protein kinase phosphorylation site: 

Amino acids 360-364 

Tyrosine kinase phosphorylation sites: 

Amino acids 36-44; 670-677 

N~myristoylation sites: 

Amino acids 38-44 ; 50-56; 52-58; 80-86; 382-388; 388-394 ; 
434-440; 480-486; 521-52? 

Aspartie acid and asparagine hydroxy la t ion site; 

Amino acids 75-87 
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ATCTGACGGCGCCAGGTTGCGTAGGTGCGGCACGAGGAGTTTTCCCG(XAGCGAGGAGG?CGTGAGCAGCASgGC 
CCGGAGGAGCGCCTTCCCTGCCGCCGCGCTCTGGCTCTGGAGCA , rCCTCCTGTGCCTGCTGGGA(:TGCGGGCGGA 
GGCCGGGCCGCCGCAGGAGGRGAGCCTGTACC'rATGGATCGATGCTCACCAGGCAAGAGTACTCATAGGATTTGA 
AGAAGATATCCTGATTGTTTCAGAGGGGAimATGGCACCTTTTACACATGATTTCAGAAAAGCGCAACAGAGAAT 
GCCAGCTATTCCTGTCAATATCCATTCCATGAAT^ 

ATTCCTGTCCTTGCGCTCCCTGGATAJ^GGCTvTCATGGCAGATCCMXCGTCAATGTCCCTCTGCTGGGAACAGT 

GcrxcAc j< ' v *_ a a ') : — ,g;„." ■ a "^-\> ;c " > gai itgaagt 

ggatgtgattgttatgaattctgaaggcaacaccattctccaaacaggtcaaa^ 

tcaacaagctgagtgcccaggcgggtgccgaaatggaggcttttgtaatgaaagacgcatctgcgagtgtcctga 

TGGGTTCCACGGACCTCACTGTGAGAAAGGCCTTTGTACCCCACGATGTATGAM'GGTGGACTTTGTGTGACTCC 
TGGTTTCTGCATGTGCCCAGCTGGATTCTATGGAGTGAACTGTGACAAAGCAAACTGCTCAACGACCTGCTTTAA 
TGGAGGGACCTGTTTCTACCCTGGAAAA^TGTATTTGGCCTCGAGGAGTA'l^ v.t "K'alc <. / AATCAGCAA 
ATGCCCACAACCCTGTCGAAATGGAGGTAAATGCATI'GGTAAAAGCAAATGTAAGTGTTCCAAAGGTTACCAGGG 

agacctctgttcaaagcctgtctgcgagcctggctgtggtgcagatggaacctgccatgaacccaacaaatgcca 
atgtcaagaaggttggcatggaagacactgc^ataaaaggtacgaagcgagcctcatacatgccctgaggccagc 
aggcgccctagctcaggcagcacacgccttcacttaaaaaggccgaggagcggcgggatccacctgaivi'ccaatta 
catctgg tgaa ctccgacatctgaj^cgttttaagttacagcaagttgatagcctttgttaacctttcatgtgtt 
gaatgttcaa.ataatgttcattacacttaagaatactggcctgaattttattagcttcattataaatcactgagc 

TGATATTTACTCTTCCTTTTAAGTTTTCTAAGTACGTCTGTAGCATGM'GGTATAGATTT'TCTTGTTTCAGTGCT 
TTGGGACAGATTTTATATTATGTCAATTGATCAGGTTAAAATTTTCAGTGTCATAGTTGGCAGAI^ATI'TTCAAAAT 
TACAATGCATTTATGGTGTCTGGGGGCAGGGGAACAr ? AGTCACAA 
GAATTTGGATGGTGCAGTTAATGTTGAAGTTACAGCATTTCAGATTTTATTGTCAGATA1 : TTAGATGTTTGTTAC 
ATTTTTAAAAATTGCTCTTAATTTTTAAAGTCTCAATACAATATATTTTGACCTTACCATTA?!TCCAGAGATTCA 

GGAATATAATGTATGAACTTTTTGCATTGGCTTGAAGGAATATAA1 ; ATATTGTAAACAAG1ACACAGCTCTTACCT 

AATAAACATTTTATACTGTTTGTATGTATAAAATAAJiGGT^ 

AAAAAAAA 
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FIGURE 308 

MARRSAFPAAALWL W S ILLCLLALRAEAGPPQEESL YLWI DAHQARVL I GFEEDI L I VSEGKM 
APFTHDFRKAQQRMPAIPVNIHSMNFTWQAAGQAEYFYEFLSLRSLDKGIMaDPTVNVPLLGT 
VPHKASVVQVGFPCLGKQDGVAAFEVDVIVMNSEGNTILQTPQNAIFFKTCQQAECPGGCRNG 
GE'CNERRICECPDGFHGPHCEKALCTPRCMNGGLCVTPGFCICPPGFifGVNCDKANCSTTCFN 
GGTC FY PGKC I C PPGLEGEQCE I SKCPQPCRNGGKCIGKSKCKCSKG YQGDLCSXPVCE PGCG 
AHGTCHEPNKCQCQEGWHGRHCNKRYEASLIHALRPAGAQLRQHTPSLKKAEERRDPPESNYIW 

Important features : 
Signal sequence : 

Amino acids 1-28 

N-glycosylation sites: 

Amino acids 88-92/245-249 

Tyrosine kinase phosphorylation site: 

Amino acids 370-378 

N-myristoylation sites : 

Amino acids 184-190; 185-191; 189-195; 315-321 

ATP/GTP-binding site motif A {P~loop) : 

Amino acids 28 5-293 

EGF-like domain cysteine pattern signatures : 

Amino acids 198-210 ; 2 30-242 ; 262-274 ; 294-306; 326-338 
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FIGURE 309 



CCCACGCGTCCGGTCTCGCTCGCTCGCGCAGCGGCGGCAGGAGAGGTCGCGCACAGATGCGGG 
TTAGACTGGCGGGGGGAGGAGGCGGAGGAGGGAAGGAAGCTGCATGCATGAGACCCACAGACT 
CTTGCAAGCTGGATGCCCTCTGTGGATGAAAGATGTATCATGGAATGAACCCGAGCAATGGAG 
A T G G A T T T C T A G AG C A G C AGC A G C A G C AG C AG C AAC C T C AGT C C C C C C A G AG AC I C T T G G C C G 
TGATCCTGTGGTTTCAGCTGGCGCTGTGCTTCGGCCCTGCACAGCTCACGGGCGGGTTCGATG 
ACCTTCAAGTGTGTGCTGACCCCGGCATTCCGGAGAATGGCTTCAGGACCCCCAGCGGAGGGG 
TTTTCTTTGAAGGCTCTGTAGCCCGATTTCACTGCCAAGACGGATTCAAGCTGAAGGGCGCTA 
CAAAGAGACTGTGTTTGAAGCATTTTAATGGAACCCTAGGCTGGATCCCAAGTGATAATTCCA 
TCTGTGTGCAAGAAGATTGCCGTATCCCTCAAATCGAAGATGCTGAGATTCATAACAAGACAT 
ATAGACATGGAGAGAAGCTAATCATCACTTGTCATGAAGGATTCAAGATCCGGTACCCCGACC 
TACACAATATGGTTTCATTATGTCGCGATGATGGAACGTGGAATAATCTGCCCATCTGTCAAG 
GCTGCCTGAGACCTCTAGCCTCTTCTAATGGCTATGTAAACATCTCTGAGCTCCAGACCTCCT 
TCCCGGTGGGGACTGTGATCTCCTATCGCTGCTTTCCCGGATTTAAACTTGATGGGTCTGCGT 
ATCTTGAGTGCTTACAAAACCTTATCTGGTCGTCCAGCCCACCCCGGTGCCTTGCTCTGGAAG 
CCCAAGTCTGTCCACTACCTCCAATGGTGAGTCACGGAGATTTCGTCTGCCACCCGCGGCCTT 
GTGAGCGCTACAACCACGGAACTGTGGTGGAGTTTTACTGCGATCCTGGCTACAGCCTCACCA 
GCGACTACAAGTACATCACCTGCCAGTATGGAGAGTGGTTTCCTTCTTATCAAGTCTACTGCA 
TCAAATCAGAGCAAACGTGGCCCAGCACCCATGAGACCCTCCTGACCACGTGGAAGATTGTGG 
CGTTCACGGCAACCAGTGTGCTGCTGGTGCTGCTGCTCGTCATCCTGGCCAGGATGTTCCAGA 
CCAAGTTCAAGGCCCACTTTCCCCCCAGGGGGCCTCCCCGGAGTTCCAGCAGTGACCCTGACT 
TTGTGGTGGTAGACGGCGTGCCCGTCATGCTCCCGTCCTATGACGAAGCTGTGAGTGGCGGCT 
TGAGTGCCTTAGGCCCCGGGTACATGGCCTCTGTGGGCCAGGGCTGCCCCTTACCCGTGGACG 
ACCAGAGCCCCCCAGCATACCCCGGCTCAGGGGACACGGACACAGGCCCAGGGGAGTCAGAAA 
CCTGTGACAGCGTCTCAGGCTCTTCTGAGCTGCTCCAAAGTCTGTATTCACCTCCCAGGTGCC 
AAGAGAGCACCCACCCTGCTTCGGACAACCCTGACATAATTGCCAGCACGGCAGAGGAGGTGG 
eATCCACCAGCCCAGGCATCCATCATGCCCACTGGGTGTTGTTCCTAAGAAACSGATTGATTA 
AAAAATTTCCCAAAGTGTCCTGAAGTGTCTCTTCAAATACATGTTGATCTGTGGAGTTGATTC 
CTTTCCTTCTCTTGGTTTTAGACAAATGTAAACAAAGCTCTGATCCTTAAAATTGCTATGCTG 
ATAGAGTGGTGAGGGCTGGAAGCTTGATCAAGTCCTGTTTCTTCTTGACACAGACTGATTAAA 
AATTAAAAGNAAAAAA 
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F IGURE 310 

MYHGMNPSNGDGFLEQQQQQQQPQSPQRLLAVILWFQLALCFGPAQLTGGFDDLQVCADPGIP 
ENGFRTPSGGVFFEGSVARFHCQDGFKLKGATKRLCLKHFNGTLGWIPSDNSICVQEDCRIPQ 
IEDAEIHNKTYRHGEKLIITCKEGFKIRYPDLHNMVSLCRDDGTWNNLPICQGCLRPLASSNG 
YVNISELQTSFPVGTVISYRCFPGFKLDGSAYLECLQNLIWSSSPPRCLALEAQVCPLPPMVS 
HGDFVCHPRPCERYNHGTVVEFYCDPGYSLTSDYKYITCQYGEWFPSYQVYCIKSEQTWPSTH 
ETLLTTWKI VA FT AT S VLL VLL L VI L ARM FQT KFKAH FP P RG P PRS S S S DPDFWVDGVPVML 
PSYDEAVSGGLSALGPGYMASVGQGCPLPVDDQSPPAYPGSGDTDTGPGESETCDSVSGSSEL 
LQS LY S P PRCQESTH PAS DN PDI I ASTAEEVASTS PG I HHAHWVLFLRN 

Important features: 
Signal sequence: 

amino acids 1-41 

Transmembrane domain: 

amino acids 325-344 

N-glycosylation site. 

amino acids 104-108, 134-138, 192-196 
Casein kinase II phosphorylation site. 

amino acids 8-12, 146-150, 252-256, 270-274, 313-317, 362-366, 
364-368, 380-384, 467-471, 468-472 

K-myristoylation site. 

amino acids 4-10, 61-67, 169-175, 203-209, 387-393, 418-424, 
478-484 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 394-4 05 
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FIGURE 311 

CAGCGCGTGGCCGGCGCCGCTGTGGGGACAGOMCGRGCGGCGGTTG6ATGGCGCAGGTTGGAG 
CGTGGCGAACAGGGGCTCTGGGCCTGGCGCTGCTGCTGCTGCTCGGCCTCGGACTAGGCCTGG 
AGGCCGCCGCGAGCCCGCTTTCCACCCCGACCTCTGCCCAGGCCGCAGGCCCCAGCTCAGGCT 
CGTGCCCACCCACCAAGTTCCAGTGCCGCACCAGTGGCTTATGCGTGCCCCTCACCTGGCGCT 
GCGACAGGGACTTGGACTGCAGCGATGGCAGCGATGAGGAGGAGTGCAGGATTGAGCCATGTA 
CCCAGAAAGGGCAATGCCCACCGCCCCCTGGCCTCCCCTGCCCCTGCACCGGCGTCAGTGACT 
GCTCTGGGGGAACTGACAAGAAACTGCGCAACTGCAGCCGCCTGGCCTGCCTAGCAGGCGAGC 
TCCGTTGCACGCTGAGCGATGACTGCATTCCACTCACGTGGCGCTGCGACGGCCACCCAGACT 
GTCCCGACTCCAGCGACGAGCTCGGCTGTGGAACCAATGAGATCCTCCCGGAAGGGGATGCCA 
CAACCATGGGGCCCCCTGTGACCCTGGAGAGTGTCACCTCTCTCAGGAATGCCACAACCATGG 
GGCCCCCTGTGACCCTG6AGAGTGTCCCCTCTGTCGGGAATGCCACATCCTCCTCTGCCGGAG 
ACCAGTCTGGAAGCCCAACTGCCTATGGGGTTATTGCAGCTGCTGCGGTGCTCAGTGCAAGCC 
TGGTCACCGCCACCCTCCTCCTTTTGTCCTGGCTCCGAGCCCAGGAGCGCCTCCGCCCACTGG 
GGTTACTGGTGGCCATGAAGGAGTCCCTGCTGCTGTCAGAACAGAAGACCTCGCTGCCC2S&G 
GACAAGCACT TGC C AC CACCGT CACTC AGCCC TGG GCGTAGCC GGAC AGGAGGAGAGCAGT G A 
TGCGGATGGGTACCCGGGCACACCAGCCCTCAGAGACCTGAGTTCTTCTGGCCACGTGGAACC 
TCGAACCCGAGCTCCTGCAGAAGTGGCCCTGGAGATTGAGGGTCCCTGGACACTCCCTATGGA 
GATC CGGGGAGCTAGGATGGGGAACC TGCCACAG CCAGAAC TGAGGGG CT GGCC CCAG GC AGC 
TCCCAGGGGGTAGAACGGCCCTGTGCTTAAGACACTCCCTGCTGCCCCGTCTGAGGGTGGCGA 
TTAAAGTTGCTTC 
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FIGURE 312 

MSGGWMAQVGAWRTGALGLALLLLLGLGLGLEARAS PLSTPTSAQAAG PS SG SC PPTKFQCRT 
SGLCVPLTWRCDRDLDCSDGSDEEECRIEPCTQKGQCPPPPGLPCPCTGVSDCSGGTDKKLRN 
CSRLACLAGELRCTLSDDCIPLTWRCDGHPDCPDSSDELGCGTNEILPEGDATTMGPPVTLES 
VTSLRKATTMGPPVTLESVPSVGKATSSSAGDQSGSPTAYGVIAAAAVLSASLVTATLLLLSW 
LRAQERLRPLGLLVAMKESLLLSEQKTSLP 

Important features: 
Signal sequence: 

Amino acids 1-30 

Transmembrane domain: 

Amino acids 231-248 

N-glycosylation sites: 

Amino acids 126-130; 195-199; 213-217 

Casein kinase II phosphorylation site. 

amino acids 84-38, 140-144, 161-165, 218-222 

N-myristoylation sites : 

Amino acids 3-9; 10-16; 2 6-32; 30-36; 112-118; 166-172; 212-218 ; 
224-230; 230-2 3 6 ; 263- 2 69 

Prokaryotie membrane lipoprotein lipid attachment site: 

Amino acids 4 4-55 

Leucine zipper pattern: 

Amino acids 17-39 
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CGGACGCGTGGGCGTCCGGCGGTCGCAGAGCCAGGAGGCGGAGGCGCGCGGGCCAGCCTGGGCCCCAGCCCACAC 
CTTCACCAGGGCCCAGGAGGCACCAraTGGCGATGTCCACTGGGGCTACTG< i'G PG i'GC 3CTGGC1 5CCAC 
TTGGCTCTGGGTGCCCAGCAGGGTCGTGGGCGCCGGGAGCTAGCACCGGGTCTGCACCTGCGGGGCATCCGGGAC 
3CGGGAGGCCGGTACTGCCAGGAGCAGGA fGCT C T I LACCT 

GGCGGCATCTGTTACTGTGACCTCTTCTGCAACCGCACGGTCTCCGACTGCTGCCCTGACTTCTGC^GACTTCTGC 
CTGGGCG/TGCGACCCCCTTTTGCCCCGATCCAAGGATGTATGCATGGAGGTCGTATCTATCCAGTCTTGGGAACG 
TACTGGGACAACTGTAACCGTTGCACCTGCCAGGAGAACAGGCAGTGGCATGGTGGATCCAGACATGATCAAAGC 
CATCAACCAGGGCAACTATGGCTGGCAGGCTGGGAACCACAGCGCCTTCTGGGGCATGACCCTGGATGAGGGCAT 
TCGCTACCGCCTGGGCACCATCCGCCCATCTTCCTCGGTCATGAACATGCATGAAATTTATACAGTGCTGAACCC 
AGGGGAGGTGCTTCCCACAGCCTTCGAGGCCTCTGAGAAGTGGCCCAACCTGATTCATGAGCCTCTTGACCAAGG 
CAACTGTGCAGGCTCCTGGGCCTTCTCCACAGCAGCTGTGGCATCCGM'CGTGTCTCAATCCAT'rCTCTGGGACA 
CATGACGCCTGTCCTGTCGCCCCAGA: r \CCTGCTGTCTTGTGACACCCACCAGGAGCAGGGCTGC{;GCGGTGGG(:G 
TCTCGATGGTGCCTGGTGGTTCCTGCGTCGCCGAGGGGTGGTGTCTGACCACTGCTACCCCTTCTCGGGCCGTGA 
ACGAGACGAGGCTGGCCCTGCGCCCCCCTGTATGATGCACAGCCGAGCCATGGGTCGGGGCAAGCGCCAGGCCAC 
TGCCCACTGCCCCAACAGCTATGTTAATAACAATGACATCTACCAGGTCACTCCTGTCTACCGCCTCGGC'i'CCAA 
CGACAAGGAGATCATGAAGGAGC'IGATGGAGAATGGCCC'TGTCCAAGCCCTCATGGAGGTGCATGAGGACTTCTT 
CCTATACAAGGGAGGCATCTACAGCCACACGCCAGTGAGCCTTGGGAGGCCAGAGAGATACCGCCGGCATGGGAC 
CCACTCAGTCAAGATCACAGGATGGGGAGAGGAGACGCTGCCAGATGGAAGGACGCTCAAATACTGGACTGCGGC 
CAACTCCTGGGGCCCAGCCTGGGGCGAGAGGGGCCACTTCCGCATCGTGCGCGGCGTCAATGAGTGCGACATCGA 
GAGCTTCGTGC1'GGGCG ; rCTGGGGCCGCG'rGG(5CATGGAGGACATGGGTCA'rCACTGAGGCTGCGGGCACCACGC 
GGGGTCCGGCGTGGGATCCAGGCTAAGGGCCGGCGGAAGAGGCCCCAATGGGGCGGTGACCCCAGCCTCGCCCGA 
CAGAGCCCGGGGCGCAGGCGGGCGCCAGGGCGCTAATCCCGGCGCGGGTTCCGCTGACGCAGCGCCCCGCCTGGG 
AGCCGCGGGCAGGCGAGACTGGCGGAGCCCCCAGACCTCCCAGTGGGGACGGGGCAGGGCCTGGCCTGGGAAGAG 
CACAGCTGCAGATCCCAGGCCTCTGGCGCCCCCACTCAAGACTACCAAAGCCAGGACACCTCAAGTCTCCAGCCC 
CAAXACCCCACCCCAATCCCGTATTCTTTTTTTTTTTTTTTTAGACAGGGTCTTGCTCCGTTGCCCAGGTTGGAG 
TGCAGTGGCCCATCAGGGCTCACTGTAACCTCCGACTCCTGGGTTCAAGTGACCCTCCCACCTCAGCCTCTCAAG 
TAGCTGGG ACTACAGGTGC AC ' ACCAf Ac CTGGCTAATTTTTGTA1 A. ITl ;TAA? AAGGC < GTCT CACTGTGT 
TGCCC AGGCTGCT TT C , Y ^~ 1 T < ICAAC "J * G m X " vAG'I ' TTGCAG* 

CATGAGCCACTGCACCGAGCCCTGTATTCTTATTCTTCAGATATTTArTTTTCTTTTCACTGTTTTAAAATAAAA 
?\AGTATTGA AAAA 
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FIGURE 314 

MWRCPLGLLLLLPIAGHLALGACX3GRGRREIAPGLHLRGIRDAGGRYCQEQDLCCRGRADDCA 
LPYLGAICYCDLf CNRTVSDCCPDFWDFCLGVPPPFPPIQGCMHGGRIYPVLGTYWDNCNRCT 
CQENRQWHGGSRHDQSHQPGQLWLAGWEPQRLLGHDPG 

Important features : 
N-glycosylation site . 

amino acids 78-82, 161-165 

Casein kinase II phosphorylation site. 

amino acids 80-84, 117-121, 126-130, 169-173, 205-209, 296-300, 
411-415 

N-myris toylation site. 

amino acids 2.1.-27, 39-45, 44-50, 104-110, 160-164, 224-230, 
269-275, 378-384, 442-448 

Amidation site. 

amino acids 26-30, 318-322 

Eukaryotic thiol (cysteine) proteases histidine active site. 

amino acids 398-409 
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FIGURE 315 

CGGACGCGTGGGCCCCTGGTGGGCCCAGCAAGATGGATCTACTGTGGATCCTGCCCTCCCTGT 
GGCTTCTCCTGCTTGGGGGGCCTGCCTGCCTGAAGACeCAGGAACACCCCAGCTGCCCAGGAC 
CCAGGGAACTGGAAGCCAGCAAAGTTGTCCTCCTGCCCAGTTGTCCCGGAGCTCCAGGAAGTC 
CTGGGGAGAAGGGAGCCCCAGGTCCTCAAGGGCCACCTGGACCACCAGGCAAGATGGGCCCCA 
AGGGTGAGCCAGGCCCCAGAAACTGCCGGGAGCTGTTGAGCCAGGGCGCCACCTTGAGCGGCT 
GGTACCATCTGTGCCTACCTGAGGGCAGGGCCCTCCCAGTCTTTTGTGACATGGACACCGAGG 
GGGGCGGCTGGCTGGTGTTTCAGAGGCGCCAGGATGGTTCTGTGGATTTCTTCCGCTCTTGGT 
CCTCCTACAGAGCAGGTTTTGGGAACCAAGAGTCTGAATTCTGGCTGGGAAATGAGAATTTGC 
ACCAGCTTACTCTCCAGGGTAACTGGGAGCTGCGGGTAGAGCTGGAAGACTTTAATGGTAACC 
GTACTTTCGCCCACTATGCGACCTTCCGCCTCCTCGGTGAGGTAGACCACTACCAGCTGGCAC 
TGGGCAAGTTCTCAGAGGGCACTGCAGGGGATTCCCTGAGCCTCCACAGTGGGAGGCCCTTTA 
CCACCTATGACGCTGACCACGATTCAAGCAACAGCAACTGTGCAGTGATTGTCCACGGTGCCT 
GGTGGTATGC ATCC TGTT ACCGATCAAAT CT CAAT GGTC GCTATG CAGTGTCT GAGGCTGCCG 
CCCACAAATATGGCATTGACTGGGCCTCAGGCCGTGGTGTGGGCCACCCCTACCGCAGGGTTC 
GGAT GATGCT TC GATAGGGCAC TCT GGC AGC CAGT GCCCT TAT CTC TC CT GTACAGCT TC CGG 
ATCGTCAGCCACCTTGCCTTTGCCAACCACCTCTGCTTGCCTGTCCACATTTAAAAATAAAAT 
CATTTTAGCCCTTTCA 
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FIGURE 316 

MDLLWILPSL'wLLLLGGPACLKTQEHPSCPGPRELEASKWLLPSCPGAPGSPGEKGAPGPQG 
PPGPPGKMGPKGEPGPRNCRELLSQGATLSGWYHLCLPEGRALPVPCDMDTEGGGWLVFQRRQ 
DGSVDFFRSWSSYR^vGFGNQESEFWLGNENLHQLTLQGNWELRVELEDFNGNRTFAHYATFRL 
LGEVDHyQLALGKFSEGTAGDSLSLHSGRPFTTYDADHDSSNSNCAVIVHGAWWYASCYRSHL 
M G R Y ft V S E AAAHK YG I DWA SG RG V G H P YRRVRMMLR 

important features: 
Signal peptide: 

Amino acids 1-16 

N-glycosylation site: 

Amino acids 178-182 

Glycosaminoglycan attachment site: 

Amino acids 272-27 6 

Tyrosine kinase phosphorylation site: 

Amino acids 18 8-197 

H~myristoylation sites: 

Amino acids 16-22; 89-95; 144-150,-267-273 

Fibrinogen beta and ganana chains C-terntinal domain signature: 

Amino acids . 242-255 
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FIGURE 31 7 

CCCAAGCCAGeCGAGCCGCCAGAGCCGCGGGCCGCGGGGGTGTCGCGGGCCCAACCCCAGGM; 
GCTCCCCTGCGCCTCCTGCCTACCCGGGTCTCTACTGCTCTGGGCGCTGCTACTGTTGCTCTT 
GGGATCAGCTTCTCCTCAGGATTCTGAAGAGCCCGACAGCTACACGGAATGCACAGATGGCTA 
TGAGTGGGACCCAGACAGCCAGCACTGCCGGGATGTCAACGAGTGTCTGACCATCCCTGAGGC 
CTGCAAGGGGGAAATGAAGTGCATCAACCACTACGGGGGCTACTTGTGCCTGCCCCGCTCCGC 
T GC CGT C ATC AAC G ACCT AC A T G GCGAGGGA C C CCCGCCAC C AGTGCCTCCCGCTC AACACCC 
CAACCCCTGCCCACCAGGCTAT GAGCCCGACGATCAGGACAGCTGTGTGGATGTGGACGAGTG 
TGCCCAGGCCCTGCACGACTGTCGCCCCAGCCAGGACTGCCATAACTTGCCTGGCTCCTATCA 
GTGCACCTGCCCTGATGGTTACCGCAAGATCGGGCCCGAGTGTGTGGACATAGACGAGTGCCG 
CTACCGCTACTGCCAGCACCGCTGCGTGAACCTGCCTGGCTCCTTCCGCTGCCAGTGCGAGCC 
GGGCTTCCAGCTGGGGCCTAAC.AACCGCTCCTGTGTTGATGTGAACGAGTGTGACATGGGGGC 
CCCATGCGAGCAGCGCTGCTTCAACTCCTATGGGACCTTCCTGTGTCGCTGCCACCAGGGCTA 
TGAGCTGCATCGGfSATGGCTTCTCCTGCAGTGATATTGATGAGTGTAGCTACTCCAGCTACCT 
CTGTCAGTACCGCTGCGTCAACGAGCCAGGCCGTTTCTCCTGCCACTGCCCACAGGGTTACCA 
GCTGCTGGCCACACGCCTCTGCCAAGACATTGATGAGTGTGAGTCTGGTGCGCACCAGTGCTC 
CGAGGCCCAAACCTGTGTCAACTTCCATGGGGGCTACCGCTGCGTGGACACCAACCGCTGCGT 
GGAGCCCTACATCCAGGTCTCTGAGAACCGCTGTCTCTGCCCGGCCTCCAACCCTCTATGTCG 
AGAGCAGCCTTCATCCATTGTGCACCGCTACATGACCATCACCTCGGAGCGGAGCGTGCCCGC 
TGACGTGTTCCAGATCCAGGCGACCTCCGTCTACCCCGGTGCCTACAATGCCTTTCAGATCCG 
TGCT GGAAACTCGC AGGGGGACT TTTACAT T ACGC AAATCAAC AAC GT CAGCGCCATGC T GGT 
CCTCGCCCGGCCGGTGACGGGCCCCCGGGAGTACGTGCTGGACCTGGAGATGGTCACCATGAA 
TTCCCTCATGAGCTACCGGGCCAGCTCTGTACTGAGGCTCACCGTCTTTGTAGGGGCCTACAC 
CTTCTGAGGAGCAGGAGGGAGCCACCC-TCCC-TGCAGCTACCCTAGCTGAGGAGCCTGTTGTGA 
GGGGCAGAATGAGAAAGGCAATAAAGGGAGAAAGAAAGTCCTGGTGGCTGAGGTGGGCGGGTC 
ACACTGCAGGAAGCC TCAGGC TGGGGC AGGGT GGCACTTGG GGGGG C AGGC C AAGT T C AC C T A 
AATGGGGGTCTCTATATGTTCAGGCCCAGGGGCCCCCATTGACAGGAGCTGGGAGCTCTGCAC 
CACGAGCTTCAGTCACCCCGAGAGGAGAGGAGGTAACGAGGAGGGCGGACTCCAGGCCCCGGC 
CCAGAGATTTGGACTTGGCTGGCTTGCAGGGGTCCTAAGAAACTCCACTCTGGACAGCGCCAG 
GAGGCCCTGGGTTCCATTCCTAACTCTGCCTCAAACTGTACATTTGGATAAGCCCTAGTAGTT 
C CCT GGGCC T GT T T T T C T AT AAA AC G AGGCAAC T GG AAAA A AAAAAAA 
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FIGURE 318 

MLPCASCLPGSLLLWALLLLLLGSASPQDSEEPDSYTECTDGYEWDPDSQHCRDVNECLTIPE 
ACKGEMKCINHYGGYLCLPRSAAVINDLHGEGPPPPVPPAQHPNPCPPGYEPDDQDSCVDVDE 
CAQAL H DC RPSQ DCHN L PG S Y QCTC P DG Y RK 1 G P EC V D I DEC RY R YCQH RC VN L PG S FRCQC E 
PGFQLGPNHRSCVDVNECDMGAPCEQRCFKSYGTFLCRCHOGYELHRDGFSCSDIDSCSYSSY 
LCQYRCVNEPGRFSCHCPQGYQLLATRLCQDIDECESGAHQCSEAQTCVNFHGGYRCVDTNRC 
VEPYIQVSENRCLCPASNPLCREQPSSIVHRYMTITSERSVPADVFQIQATSVYPGAYNAFQI 
RAGNSQGDFYIRQINNVSAMLVIARPVTGPREXVLDLEMVTMNSLMSYRASSVLRLTVFVGAYTF 

Important features: 
Signal sequence: 

Amino acids 1-25 

N-glycosylatian sites : 

Amino acids 198-202/394-398 

N-myxistoylation sites : 

Amino acids 76-82; 145-151; 182-188; 222-228; 290-296; 305-311; 
371-377; 381-387 

Aspartic acid and asparagine hydroxylation sites: 

amino acids 140-152; 177-189; 217-229; 258-270 
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FIGURE 319 

GCTGGGGACATGAGAGGCACACCGAAGACCCACCTCCTGGCCTTCTCCCTCCTCTGCCTCCTC 
TCAAAGGTGCGTACCCAGCTGTGCCCGACACCATGTACCTGCCCCTGGCCACCTCCCCGATGC 
CCGCTGGGAGTACCCCTGGTGCTGGATGGCTGTGGCTGCTGCCGGGTATGTGCACGGCGGCTG 
GGGGAGCCCTGCGACCAACTCCACGTCTGCGACGCCAGCCAGGGCCTGGTCTGCCAGCCCGGG 
GCAGGACCCGGTGGCCGGGGGGCCCTGTGCCTCTTGGCAGAGGACGACAGCAGCTGTGAGGTG 
AACGGCCGCCTGTATCGGGAAGGGGAGACCTTCCAGCCCCACTGCAGCATCCGCTGCCGCTGC 
GAGGACGGCGGCTTCACCTGCGTGCCGCTGTGCAGCGAGGATGTGCGGCTGCCCAGCTGGGAC 
TGCCCCCACCCCAGGAGGGTCGAGGTCCTGGGCAAGTGCTGCCCTGAGTGGGTGTGCGGCCAA 
GGAGGGGGACTGGGGACCCAGCCCCTTCCAGCCCAAGGACCCCAGTTTTCTGGCCTTGTCTCT 
TCCCTGCCCCCTGGTGTCCCCTGCCCAGAATGGAGCACGGCCTGGGGACCCTGCTCGACCACC 
TGTGGGCTGGGCATGGCCACCCGGGTGTCCAACCAGAACCGCTTCTGCCGACTGGAGACCCAG 
CGCCGCCTGTGCCTGTCCAGGCCCTGCCCACCCTCCAGGGGTCGCAGTCCACAAAACAGTGCC 
TTCTAGAGCCGGGCTGGGAATGGGGACACGGTGTCCACCATCCCCAGCTGGTGGCCCTGTGCC 
TGGGCCCT GGGCTGATGGAAG ATGGTC CGT GCC CAG GCC CT TGGCTGCAGGCAAC ACTT TAGC 
TTGGGTCCACCATGCAGAACACCAATATTAACACGCTGCCTGGTCTGTCTGGATCCCGAGGTA 
TGGCAGAGGTGCAAGACCTAGTCCCCTTTCCTCTAACTCACTGCCTAGGAGGCTGGCCAAGGT 
GTC C AGGGTC CTCTAGCCCACT CC CT GCCTACAC ACACAGCCT AT AT CAAAC ATGC ACACGGG 
C GAGCT TTCTC TC CGAC TTCCCCTGGGC AAGAGATGGGACAAGC AGT CC CTTAAT ATT GAG GC 
T GC AGCAGGTGCTGGGCTGGACT GGCC ATT TT TCT GGGGGT AGGATGAAGAGAAGGC ACAC AG 
AGATTCTGGATCTCCTGCTGCCTTTTCTGGAGTTTGTAAAATTGTTCCTGAATACAAGCCTAT 
GCGTGA 
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FIGURE_320 

MRGTPKTHLLAFSLLCLLSKVRTQLCPTPCTCPWPPPRCPLGVPLVLDGCGCCRVCARRLGEP 
CDQLHVCDASQGLVCQPGAGPGGRGALCLLAEDDSSCEVNGRLYREGETFQPHCSIRCRCEDG 
GFTCVPLCSEDVRLPSWDCPHPRRVEVLGKCCPEWVCGQGGGLGTQPLPAQGPQFSGLVSSLP 
PGVPCPEWSTAWGPCSTTCGLGMATRVSNQNRFCRLETQRRLCLSRPCPPSRGRSPQNSAF 

Iiaporfcant features: 

Signal sequence: 
Amino acids 1-23 

U -royr i s toy la t ion sites : 

Amino acids 3-9; 49-55; 81-87; 85-91; 126-132 ; 164-1 70; 1 66-172 ; 
167-I73;183-189;209-215 

Insulin-like growth factor binding proteins signature: 

Amino acids 4 9-65 

von Willefarand CI domain: 

Amino acids 107-1 24 

Thromfoospondin 1 Homology Block: 

Amino acids 201-216 

IGF binding protein site: 

Amino acids 4 9-58 
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FIGURE 321 

AGAACCTCAGAAATGTGAGTTATTTGGGAATGGCTGTTTGTAAftTGTCCTTACGTAAGCCAAG 

AGGAGGTCTTGACTTGGGGTCCCAGGGGTACCGCAGATCCCAGGGACTGGAGCAGCACTAGCA 

AGCTCTGGAGGATGAGCCAGGAGT.CTGGAATTGAGGCTGAGCCAAAGACCCCAGGGCCGTCTC 

AGTCTCATAAAAGGGGATCAGGCAGGAGGAGTTTGGGAGAAACCTGAGAAGGGCCTGATTTGC 

AGCATCATGATGGGCCTCTCCTTGGCCTCTGCTGTGCTCCTGGCCTCCCTCCTGAGTCTCCAC 

CTTGGAACTGCCACACGTGGGAGTGACATATCCAAGACCTGCTGCTTCCAATACAGCCACAAG 

CCCCTTCCCTGGACCTGGGTGCGAAGCTATGAATTCACCAGTAACAGCTGCTCCCAGCGGGCT 

GTGATATTCACTACCAAAAGAGGCAAGAAAGTCTGTACCCATCCAAGGAftAAAATGGGTGCAA 

AAATACATTTCTTTACTGAAAACTCCGAAACAATTGTGACTCAGCTGAATTTTCATCCGAGGA 

CGCTTGGACCCCGCTCTTGGCTCTGCAGCCCTCTGGGGAGCCTGCGGAATCTTTTCTGAAGGC 

TACAT GG ACC CGC TGGGG AGG AGAGGGTG TT TCC TCCCAG AGTT ACT TT AATAAAG GT TGTT C 

ATAGAGTTGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA^ 

AAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 322 

MMGLSLASAVLLASLLSLHLGTATRGSDISKTCCFQYSHKPLPWTWVRSYEFTSNSCSQRAVI 
FTTKRGKKVCTHPRKKWVQKY I SLLKT PKQL 

Important features: 
Signal peptide: 

amino acids 1-23 

H-myristoylation sites . 

amino acids 3-9, 26-32 

Amidation site. 

amino acids 68-72 

Small cytokines (intecrine/chemokine) . 

amino acids 23-88 
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FIGURE 323 

\ AjAGCCo - i ' ATG ^ vlt '"GA C 

TGCCCAGCCCCCTCCTGGCCTGCTGGCAGCCCATCCTCCTGCTGGTGCTGGGC'TCAGTGCTGTCAGQCTCGGCCA 
CGGGCTGCCCGCCGCGCTGCGAGTGCTCGGCCCAGGACGGGGCTGTGCTGIGCGACCGCAAGTGCTTTGTGGCAG 
TCXCCGAGGGGATCGCCACCGAGACGCGCCTGCTGGACCTAGGCAAGAACCGCATCAAAACGCTCAACGAGCAGG 
AGTTCGCCAGCTTCCCGCACCTGGAGGAGCTGGAGCTCAACGAGAAC&TCG'rGAGCGCGGTGGAGCCCGGCGCCT 
TCAACAACC/rCTTCAACCTCXGGACGCTGGGTCTCCGCAGCAACCGCCTGAAGCTCATCCCGCTAGGCGTC'rTCA 
CTGGCCTCAGCAACCTGACCAAGCAGGACATCAGCGAGAACAaGATCGT'PATCCTACTGGACTACATGTTTCAGG 
ACCTGTRCAACCTCAAGTCACTGGAGGTTGGCGACAATGACCTCGTCTACATCTCTCACCGCGCCTTCAGCGGCC 
TCAACAGCCTGGAGCAGCTGACGCTGGAGAAATGCAACCTGACCTCCATCCCCACCGAGGCGCTGTCCCACCTGC 
ACGGCCTCATCGTCCTGAGGCTCCGGCACCTCAACATCAATGCCATCCGGGAC'rACTCGTTCAAGAGGCTGTACC 
GACTCAAGGTCTTGGAGATCTCCCACTGGCCCTACTTGGACACCATGACACCCAACTGCCTCTACGGCCTCAAGG 
TGACGTCCCTGTCCATCACACACTGCAATCTGACCGCTGTGCCCTACCTGGCCGTCCGCCACCTAGTCTATCTCC 
GCTTCCTCAACCTCTCCTACAACCCCATCAGCACCATTGAGGGCTCCATGTTGCATGAGCTGCTCCGGCTGCAGG 
AGATCCAGCTGGTGGGCGGGCAGCTGGCCGTGGTGGAGCCCTATGCCTTCCGCGGCCTCAACTACCTGCGCGTGC 
TCAATGTCTCTGGCAACCAGCTGACCACACTGGAGGAATCAGTCTTCCAC'rCGGTGGGCAACCTGGAGACACTCA 
•rCCTGGACTCCAACCGGCTGGCCTGCGACTGTCGGCTCCTGTGGGTGTTCCGGCGCCGCTGGCGGCTCAACTTCA 
ACCGGCAGCAGCCCACGTGCGCCACGCCCGAGTTTGTCCAGGGCAAGGAGTTCAAGGACTTCCCTGATGTGCTAC 
TGCCCAACTACTTCACCTGCCGCCGCGCCCGCATCCX3GGACCGCAAGGCCCAGCAGGTGTTTGTGGACGAGGGCC 
ACACGGTGCAGTTTGTGTGCCGGGCCGA7GGCGACCCGCCGCCCGCCATCCTCTGGCTCTCACCCCGAAAGCACC 
TGGTCTCAGCCAAGAGCAATGGGCGGCTCACAGTC'fTCCCTGATGGCACGGTGGAGGTGGGt^TACGGCCAGGTAC 
AGGACAACGGCACGTACCTGTGCATCGCGGCCAACGCGGGCGGCAACGACTCCATGCCCGCCCACCTGCATGTGC 
GCAGCTACTCGCCCGACTGGCCCCATCAGCCCAACAAGACCTTCGCTTTCATCTCCAACCAGCCGGGCGAGGGAG 
AGGCCAACAGCACCCGCGCCACTGTGCCTTTCCCCTTCGACATCAAGACCCTCATCATCGCCACCACCATGGGCT 
TCATCTCTTTCCTGGGCGTCGTCCTCTTCTGCCTGGrGCTGCXGTTTCTCTGGAGCCGGGGCAAGGGCAACACAA 
AGCACAACATCGAGATCGAGTATGTGCCCCGAAAGTCGGACGCAGGCATCAGCTCCGCCGACGCGCCCCGCAAGT 
T "m ^ t- 1 TGA , GGGACCCCCGGGCGGCCGGGCAGGGGAAGGGGCCTGGT 

CGCCACCTGCTCACTCTCCAGTGCTTCCCACCTCCTCCCTACCCTTGTACACACGTTCTCTTTCTCCCTCCCGCC 
TCCGTCCCCTGCTGGCCCCGGCCAGCCCTCACGACCTGCCCTCCTTCTACCAGGACCTCAGAAGGCCAGACCTGG 
GG?K,CCC rtG< \GT -AATAAT 

TCAATAAAAAAGTTACGAACTTTGTCTGTAACTTGGGTTTCAA^^ 
T A A AAAG A G AAAA AAAC T AAAAAAAAA AA A A A A A A A A AAA 
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FIGURE 324 

MQVSKRMIAGGVRSMPSPLL&CWQPILLLVLGSVLSGSATGCPPRCECSAQDRAVLCHRKCFVAVPEGIPTE'PRL 
LDLGKNRIKTLNQDEFASFPHI^ELELNESIVSAVEPGAFNNLraLRTLGLRSNRLKLIPLGVFTGLSNLTKQDI 
SENKXVILLDYMFQDLyNLKSLEVGONDLVYISBRAFSGIiSSLEQLTLEKCNLTSIPTEALSHLHGLIVLRLRKL 
NINAIRDYSFKRLYRLKVLEISHWPYLDTMTPNCLYGI^LTSLSITHCSLTAVPYIAVRHLVYLRFLNLSYKPIS 
TISGSMLHELLRLQEIQLVGGQI'AVVEPYAFRGLK i'LRV LNVSGNQLTTLEE3VFHSVGHLETLILDSNPLACDG 
RLLWVFRRRW RLN FN B.QQ PTC. AT P E FVQG KE FKDFPDVLLPt'JY FTCRRARI RDRKAQQV FVDEG K T VQFV C RADG 
DPPPAILWLSPRKKLVSAKSNGRLTVFPbGTLEVRYAQVQDNGTYLCIAAHAGGNDSMPAHLHVRSYSPDWPHQP 
NKTFAFISNQPGEGEANSlimTVPFPFDIKTLIIATTMGFXSFt(^trci,VLI,FI.WSaGKGNTKKNIE.IEYVPR 
KS DAG I 5SADAPRKFNMKMI. 

Important features: 
Signal sequence: 

amino acids 1-41 

Transmembrane domain: 

amino acids 556-57 8 

N-glycosylation site. 

amino acids 144-148, 202-206, 264-268, 274-278, 293-297, 341-345, 492-496, 
505-509, 526-530, 542-54 6 

Casein kinase II phosphorylation site. 

amino acids 49-53, 108-112, 146-150, 300-304, 348-352, 349-353, 607-611 

tyrosine kinase phosphorylation site. 

amino acids 590-598 

N-myristoylation site. 

amino acids 10-16, 32-38, 37-43, 113-119, 125-131, 137-143, 262-268, 320-326, 
344-350, 359-365, 493-499, 503-509, 605-611 

Prokaryotie membrane lipoprotein lipid attachment site. 

amino acids 32-43 
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FIGURE 32R 

CCCACGCGTCCGCXCACGCGTCCGAGGGACAAGAGAGAAGAGAGACTGAAACAGGGAGAAGAG 
GCAGGAGAGGAGGAGGTGGGGAGAGCACGAAGCTGGAGGCCGACACTGAGGGAGGGCGGGAGG 
AGGTGAAGAAGGAGAGAGGGGAGAAGAGGCAGGAGCTGGAAAGGAGAGAGGGAGGAGGAGGAG 
GAGATGCGGGATGGAGACCTGGAGTTAGGTGGCTTGGGAGAGCTTAATGAAAAGAGAACGGAG 
AGGAGGTGTGGGTTAGGAACCAAGAGGTAGCCCTGTGGGCAGCAGAAGGCTGAGAGGAGTAGG 
AAGATCAGGAGCTAGAGGGAGACTGGAGGGTTCCGGGAAAAGAGCAGAGGAAAGAGGAAAGAC 
ACAGAGAGACGGGAGAGAGAAGAAGAGTGGGTTTGAAGGGCGGATCTCAGTCCCTGGCTGCTT 
TGGCATTTGGGGAACTGGGACTCCCTGTGGGGAGGAGAGGAAAGCTGGAAGICCTGGAGGGAC 
AGGGTCCCAGAAGGAGGGGACAGAGGAGCTGAGAGAGGGGGGCAGGGCGTTGGGCAGGGGTCC 
CTCGGAGGCCTCCTGGGGATGGGGGCTGCAGCTCGTCTGAGCGCCCCTCGAGCGCTGGTACTC 
TGGGCTGCACTGGGGGCAGCAGCTCACATCGGACCAGCACCTGACCCCGAGGACTGGTGGAGC 
TACAAGGATAATCTCCAGGGAAACTTCGTGCCAGGGCCTCCTTTCTGGGGCCTGGTGAATGCA 
GCGTGGACTCTGTGTGCTGTGGGGAAGCGGCAGAGCCCCGTGGATGTGGAGCTGAAGAGGGTT 
CTTTATGACCCCTTTCTGCCCCCATTAAGGCTCAGCACTGGAGGAGAGAAGCTCCGGGGAACC 
TTGTACAACACCGGCCGACATGTCTCCTTCCTGCCTGCACCCCGACCTGTGGTCAATGTGTCT 
GGAGGTCCCCTCCTTTACAGCCACCGACTCAGTGAACTGCGGCTGCTGTTTGGAGCTCGCGAC 
GGAGCCGGCTCGGAACATCAGATCAACCACCAGGGCTTCTCTGCTGAGGTGCAGCTCATTCAC 
TTCAACCAGGAACTCTACGGGAATTTCAGCGCTGCCTCCCGCGGCCCCAATGGCCTGGCCATT 
CTCAGCCTCTTTGTCAACGTTGCCAGTACCTCTAACCCATTCCTCAGTCGCCTCCTTAACCGC 
GACACCATCACTCGCATCTCCTACAAGAATGATGCCTACTTTCTTCAAGACCTGAGCCTGGAG 
CTCCTGTTCCGTGAATCCTTCGGCTTCATCACCTATCAGGGCTCTCTCAGCACCCCGCCCTGC 
TCCGAGACTGTCACCTGGATCCTCATTGACCGGGCCCTCAATATCACCTCCCTTCAGATGCAC 
TCCCTGAGACTCCTGAGCCAGAATCCTCCATCTCAGATCTTCCAGAGCCTCAGCGGTAACAGC 
CGGCCCCTGCAGCCCTTGGCCCACAGGGCACTGAGGGGCAACAGGGACCCCCGGCACCCCGAG 
AGGCGCTGCCGAGGCCCCAACTACCGCCTGCATGTGGATGGTGTCCCCCATGGTCGCTGkGAC 
TCCCCTTCGAGGATTGCACCCGCCCGTCCTAAGCCTCCCCACAAGGCGAGGGGAGTTACCCCT 
AAAACAAAGCTATTAAAGGGACAGAATACTTA 
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MGAAARLSAPRALVLWAALGAAMIGPAPDPEDWWSYKDNLQGNFVPGPPFWGLVNAAWSLCA 
VGKRQSPVDVELKRVLYDPFLPPLRLSTGGEKLRGTLYNTGRHVSFLPAPRPVVNVSGGPLLY 
SHRLSELRLLFGARDGAGSEHQINHQGFS'AEVQLIHFNQELYGNFSAASRGPNGLAILSLFVN 
VASTSNPFLSRLLNRDTITRISYKNDAYFLQDLSLELLFPESFGFITYQGSLSTPPCSETVTW 
ILIDRALNITSLQMHSLPxLLSQNPPSQIFQSLSGNSRPLQPLAHRALRGNRDPRHPERRCRGP 
N YRLH VDGVPHGR 

Important features : 
Signal peptide : 

Amino acids 1-23 

Transmembrane domain: 

Amino acids 177-199 

N-glycosylation sites : 

Amino acids 118-122; 170-174 ,-260-264 

Eukaryo tic -type carbonic anhydrases proteins: 

Amino acids 222-271 ; 128-1 65 ; 4 5-93 
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FIGURE 327 

GGACTAATCTGTGGGAGCAGTTTATTCCAGTATCACCCAGGGTGCAGCCACACCAGGACTGTGTTGftAGGGTGTT 
TTTTTTCTTTTAAATGTAATACCTCCTCATCTTTTCTTCTTACACAGTGTCTGAGAACATTTACATTATAGATAA 
GTAGTACATGGTGGATAACTTCTACTTTTAGGAGGACTACTC'i'CTTCTGACAGTCCTAGACTGGTCTTCTACACT 
AAGACACCATGAAGGAGTftTGTGCTCCTATTATTCC'l GGCTTTGTGCTC : I :AA FTC KG CCT'TCAC 
ACATCGCACTGAAGAATATGATGCTGAAGGATATGGAAGACACAGATGATGATGATGATGATGATGATGATGATG 
ATGATGATGA6GACAACTCTCTTTTTCCAACAAGAGAGCCAAGAAGCCATTTTTTTCCATTTGATCTGTTTCCAA 
TGTGTCCATTTGGATGTCAGTGCTATTCACGAGTTGTACATTGCTCAGATTTAGGTTTGACCTCAGTCCCAACCR 
ACATTGCATTTCA^TACTCGAATGCTTGATCTTCAA^ 

GACTCACTTCACTTTATGGTCTGATCCTGAACAACAACAAGCTAACGAAGATTCACCCAAAAGCCTTTGTAACGA 
CAAAGAAGTTGCGAAGGCTGTATCTGTCCCACAATCAACTAAGTGAAATACCACTTAATCTTCCCAAATCATTAG 
CAGAACTCAGAATTCAIXJAAAATAAAGTTAAGAAAATACAAAA 

TTTTGGAAATGAGTGCAAACCCTCTTCJATAATAA'rGGGATAGAGCCAGGGGCATl'l'GAAGGGGTGACGGTGTTCC 
ATATCAGAATTGCAGAAGCAAAACTGACCTCAGTTCCTAAAGGCTTACCACCAACTTTATTGGAGCTTCACTTAG 
ATTATAATAAAATTTCAACAGTGGAACTTGAGGATTTTAAACGATACAAAGAACTACAAAGGCTGGGCCTAGGAA 
ACAACAAAATCACAGATATCGAAAATGGGAGTCTTGCTAACATACCACGTGTGAGAGAAATACATTTGGAAAACA 
ATAAACTAAAAAAAATCCCTTCA66 

TTGCAAGAGTGGGAGTAAATGACTTCTGTCCAACAGTGCCAAAGATGAAGAAATCTTTATACAGTGCAATAAGTT 
TATTCAACAACCCGGTGAAATACTGGGAAATGCAACCTGCAACATTTCGTTGTGTTTTGAGCAGAATGAGTGTTC 
AGCTTGGGAACTTTGGAAI*GS^TAATTAGTAATTGGTAATGTCCATTXAATATAAGATTCAAAAATCCCTACAT 
TTGGAATACTTGAACTCTATTAATAATGGTAGTATTATATATACAAGCAAATATCTATTCTCAAGTGGTAAGTCC 
ACTGACTTATTTTATGACAAGAAAa'TTCAACGGAATTTTGCCAAACTATTGATACATAAGGGGTTGAGAGAAACA 
AGCATCTATTGCAGTTTCC-TTTTTGCGTACAAATGATCTTACATAAATCTCATGCTTGACCATTGCTTTCTTCAT 
AACAAAAAAGTAAGATATTCGGTATTTAACACTTTGTTATCAAGCACATTTTAAAAAGAACTGTACTGTAAATGG 
AATGCTTGACTTAGCAAAATTTGTGCTCTTTCATTTGCTGTTAGAjyyLACAGAATTAACAAAGACAGTAJiTGTGA 
AGAGTGGATTACAGTATTCTTATTCTTTAGTAACTTG6GTAGTACTGTAATATTTTTAATCATCTTAAAGTATGA 
TTTGATATAATCTTATTGAAATTACCTTATCATGTCTTAGAGCCCGTCTTTATGTTTAAAACTAATTTCTTAAAA 
TAAAGCCTTCAGTAAiV'rGTTGA'rTACGAAGTTGATAAATGCTACTCATAAGAGCTGGTTTGGGGCTATAGCATAT 
GCTTTTTT T TTTT ; ATI'} ■ P. rCTCTGTAAAAACGTGTAGTGTTTCATAAAA'i'GTGTAAGT 

CGCATTTTAATGATCCGCTA^TATAAGGTTTTAATAGCATGAAAATTGTTAGGCTATATAAGATTGGCACTTCAA 
CTCTAAGGAATATTTTTGAGATATCCCTTTGGAAGACCTTGCTTGGAAGAGCCTGGACACTAACAATTCTACACC 
AAATTGTCTCTTCAAATAGGTATGGACTGGATAACTCTGAGAAACACATCTAGTATAACTGAATAAGCAGAGCAT 
CAA.VIAA. - ^ f«l- -m^I > { A , ,C AT kAATTCAA 

C AT AT GT AAAAT C AG AAAAC AG G GAAJ 1 YH AAAAATAT'} G IG A? A A . 
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FIGURE 328 

MKEYVLLLFLALCSAKPFFSPSHIALKNMMLKDMEDTDDDDDDDDDDDDDEDNSLFPTREPRS 
HFFPFDLFPMCPFGCQCYSRWHCSDLGLTSVPTNIPFDTRMLDLQNNKIKEIKENDFKGLTS 
L YGL X LN N N KLT K I H P KA FLTT KKLRRLYLS HNQLS E I PLNLPKS L AE LR I H E N K VKK I Q K DT 
FKGMNALHVLEMSANPLDNNGIEPGAFEGVTVFHIRIAEAKLTSVPKGLPPTLLELHLDYNKI 
STVELEDFKRYKELQRLGLGNNKITDIENGSLANIPRVREIHLENNKLKKIPSGLPELKYLQI 
IFLHSNSIARVGVNDFCPTVPKMKKSLYSAISLPNNPVKYWEMQPATFRCVL3RMSVQLGNFGM 



Important features: 
Signal sequence. 

amino acids 1-15 



N-glycosylation site. 

amino acids 281-285 



tf~myristoylation sites. 

amino acids 129-135, 210-216, 214-220, 237-243, 270-276, 282-288 



Leucine zipper pattern. 

amino acids 154-176 
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FIGURE 329 

GGGGTCTCCCTCAGGGCCGGGAGGCACAGCGGTCCCTGCTTGCTGAAGGGCTGGATGTACGCA 
TCCGCAGGTTCCCGCGGACTTGGGGGCGCCCGCTGAGCCCCGGCGCCCGCAGAAGACTTGTGT 
TTGCCTCCTGCAGCCTCAACCCGGAGGGCAGCGAGGGCCTACCACCATSATCACTGGTGTGTT 
CAGCATGCGCTTGTGGACCCCAGTGGGCGTCCTGACCTCGCTGGCGTACTGCCTGCACCAGCG 
GCGGGTGGCCCTGGCCGAGCTGCAGGAGGCCGATGGCCAGTGTCCGGTCGACCGCAGCCTGCT 
GAAGTTGAAAATGGTGCAGGTCGTGTTTCGACACGGGGCTCGGAGTCCTCTCAAGCCGCTCCC 
GCTGGAGGAGCAGGTAGAGTGGAACCCCCAGCTATTAGAGGTCCCACCCCAAACTCAGTTTGA 
TTACACAGTCACCAATCTAGCTGGTGGTCCGAAACCATATTCTCCTTACGACTCTCAATACCA 
TGAGACCACCCTGAAGGGGGGCATGTTTGCTGGGCAGCTGACCAAGGTGGGCATGCAGCAAAT 
GTTTGCCTTGGGAGAGAGACTGAGGAAGAACTATGTGGAAGACATTCCCTTTCTTTCACCAAC 
CTT CAACCC ACAGG AGGT CT TT AT TC GT TCC AC TAACATT TTTCGGAATCTGG AGT CC AC CCG 
TTGTT TGC TGGCT GG GC TTTTCC AG TG T CAG AAAGAAG GACC CAT CATCATCCAC ACTGATGA 
AGCAGATTCAGAAGTCTTGTATCCCAACTACCAAAGCTGCTGGAGCCTGAGGCAGAGAACCAG 
AGG CC GGAGGC AG ACTGCCT CT TT AC AGCC AGGAAT CT CAG AGG ATTT GAAAAAGGT GAAGGA 
CAGGATGGGCATTGACAGTAGTGATAAAGTGGACTTCTTCATCCTCCT6GACAACGTGGCTGC 
CGAGC AGGC AC ACAAC CT CCCAAGC TGCCC CAT GCTGAAGAGAT TTGC ACGG AT GAT CGAAC A 
GAGAGCTGTGGACACATCCTTGTACATACTGCCCAAGGAAGACAGGGAAAGTCTTCAGATGGC 
AGTAGGCCCAT TCCT CCAC AT CC TAGAG AGCAACCT G CT G AAAG CCAT GGACTCTGCCAC TGC 
CCCCGACAAGATCAGAAAGCTGTATCTCTATGCGGCTCATGATGTGACCTTCATACCGCTCTT 
A ATGAC CCTGG GGAT TT TT GACC ACAAAT GGCCACCGTTT GCTGTTG AC CTGACCATGG AACT 
TTACCAGCACCTGGAATCTAAGGAGTGGTTTGTGCAGCTCTATTACCACGGGAAGGAGCAGGT 
GCCGAGAGGTTGCCCTGATGGGCTCTGCCCGCTGGACATGTTCTTGAATGCCATGTCAGTTTA 
TACCTTAAGCCCAGAAAAATACCATGCACTCTGCTCTCAAACTCAGGTGATGGAAGTTGGAAA 
TGAAGAGTAA,CTGATTTATAAAAGCAGGATGTGTTGATTTTAAAATAAAGTGCCTTTATACAATG 
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FIGURE 330 

MIT VFSMRLWTf: / L T S L A Y C L H Q B t ; 3 DP. SI LKiMVQ VFRHGAF PLKPLPLEEQVE 

WNPQLLEVPPC 2FDYTVTNLA< r i F f L 5 J MQ a r F T ^ n'VBDIPFL 

SPTF«PQSVFIRSTNIFRKLESTRCLI^6LrQCQKEGPIIIHTDEM)S£VLYPNYQSCWSLR0aTRGRRC/rASLQ 
PGISEDLKKVKDRMGIDSSDKVDFFILLDNVAAEQAHNLPSCPMLKRFARMIEQRAVDTSLYILPKEDRESLQMA 
VGPFLHILESNLLKAMDSATAPDKIRKLYLYAAHDVTFIPLLMTLGIFOHKWPPPAVDLTMELyQHtESKEWFVQ 
LYYBGKSOVPRGCPDGLCPLDMFLNAMSVSTLSPEKyHALCSQTQVMEVGNSE 

Important features: 
Signal sequence; 

amino acids 1-23 

CAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 218-222 

Casein kinase XI phosphorylation site. 

amino acids 87-91, 104-108, 320-324 

Tyrosine kinase phosphorylation site. 

amino acids 280-288 

N~royristoylation site. 

amino acids 15-21, 117-123, 118-124, 179-185, 240-246, 387-393 

Amidation site. 

amino acids 216-220 

Leucine zipper pattern. 

amino acids 10-32 

Histidina acid phosphatases phosphohistidine signature. 

amino acids 50-65 
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FIGURE 331 



AACAAGTTCTAACAGCTGT?GTAACAGCTAGTGATCAGG<jj I "TI " - - ^ % v TAAGGGGAG 
AGCAGGGGAcTA 1 -A< 'H7 < a C'l^ACCACXIXGi 1 - < -G ^ j t , 7a r r ^ f V v >< J\G'lGArtv*A» A. 

( t i ~^ -> ■> -i " i i J( i 3 ^1 i -\ > k i Tt ? n ? 

CCTGGAGAGGGTGGGGGAGGGCCTGCGTAACAAGCTTTCAAAAAACAGGAGCGACTTCCAGTGGGCTGGGATAAG 
GG'fA Ai TGGGTTT J I AATATCAAATTGACTGGCTGGGTGAAGTTCAACAGCCT 

TTTMCCTCTCTGGGAGATGAAAACGATGGCTTAAGGGGCCAGAAATAGAGATGCTTTGTAAAATAAAATTTTAA 
AAAAAGCAAGTATTTTATAGCATAAAGGCTAGAGACCAAAATAGATAACAGGATTCCCTGAACATTCCTAAGAGG 
(^GAAAGTATGTTAAAAATAGAAAAACC&^^ 

CTGGGTCAGGCCAGCCTCTTTGCTCCTCCCGGAAATTATTTTTGGTCTGACCACTCTGCCTTGTGTTTTGCAGAA 
TCATGTGAGGGCCMCCGGGGAAGGTGGAGCAGATGA6CACACAGAGGAGCCGTCTCCTCACCGCCGCCCCTCTC 
AGCATGGAACAGAGGCAGv^GCI'GGCCCCGGGGCCTGGAGGTGGACAGCCGCTCTGTGGTCCTGCTCTGAG'TGGTC 
TGGGTGCTGCTGGCCCCCCCAGCAGCCGGCATGCCTCAGTTGAGCACCTTCCACTCTGAGAATCGTGACTSGACC 
TTCARCCACTTGACCGTCCAGCAAGGGACGGGGGCCGTCTATGTGGGGGCCATCAACCGGGTCTATAAGGTGACA 
GGCAACCTGACCATCCAGGTGGCTCATAAGACAGGGCCAGAAGAGGACAACAAGTCTCGTTACCCGCCCCTCA'TC 
GTGCAGCCCTGCAGCGAAGTGCTCACCCTGACCAACAATGTGAACAAGCTGGTCATCATTGACTACTGTGAGAAC 
CGCCTGCTGGGCTGTGGGAGCCTCTACCAGGGGGTCTGCAAGCTGCTGCGGCTGGATGACCTCTTCATCCTGGTG 
GAGCCATCCCACAAGAAGGAGCACTAGCTGTCGAGTGTCAACAAGACGGGCACCATGTACGGGGTGATTGTGCGC 
TCTGAGGGTGAGGATGGCAAGCTCTTCATCGGCACGGCTG'X'GGATGGGAAGCAGGATTACTTCCCGACCCTGTCC 
AGCCGGAAGCT6CCCCGAGACCCTGAGTCCTCAGCCATGCTCGA.CTATGAGCTACACAGCGATTTTGTCTCCTCT 
CTCATCAAGATCCCTTCAGACACCCTGGCCCTGGTCTCCCACTTTGACATCTTCTACATCTACGGCTTTGGTAGT 
GGGGGCTTTGTCTACTTTCTCACTGTCCAGCCCGAGACGCCTGAGGGTGTGGCCATCAACTCCGCTGGAGACCTC 
TTCTACACCTCACGCATCGTGCGGCTCTGCAAGGATGACCCCAAGTTCCACTCATACGTGTCCCTGGGCTTCGGC 
TGCACCCGGGCCGGGGTGGAATACCGCCTCCTGCAGGCTGCT'iACCTGGGCAAGCC'PGGGGACTCACTGGCCCAG 
GCCTTCAATATCACCAGCCAGGACGATGTACTCTTTGCCATCTTCTCCAAAGGGCAGAAGCAGTATCACCACCGG 
CCCGATGACTCTGCCCTGTGTGCC'TTCGGTATCCGGGGCATCAACTTGCAGATGAAGGAGCGCCTGCAGTCCTGC 
TACCAGGGCGAGGGCAACCTGGACA\:TCAAGTGGCTCXITGGGGAAGGACG7 : CCAGTGCAGGAAGGCGCCTGTCCCC 
ATCGATGATAACTTCTGTGGACTGGACATCAACCAGCCCCTGGGAGGCTCAACTGCAGTGGAGGGCCTGACCCTG 
TACACCACCAGCAGGGACCGCATGACCTCTGTGGCCTCCTACGTTTACAACGGCTACAGCGTGGTTTTTGTGGGG 
ACTASiGAGTGGCAAiGCTGAAAAAGGTAAGAGTCTATGAGTTCAGATGCTCCAATGCCATTCACCTCCTCAGCAAA 
GAGTCCCTCTTGGAAGGTAGGTATTGGl'GGAGATTTAACTATAGGCAACTTTATTTTGTTGGGGAAGAAAGGS^ 
AATGGGGAGGTAAGAAGGGGtTTAATTTTGTGACTTAGCTTCTAGCTACTTCCTCCAGCCATCAGTCATTGGG'rA'r 
\t t G7ATT AJA'l 77 T AAGAAAAAACTTTAA<~AAC f AAAGCAAA 
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FIGURE 332 

MGTLGOASLFAPPGNYFWSDHSALCFAESCEGQPGKVEQMSTHRSRLLTAAPLSMEQRQPWPR 
ALEVDSRSWLLSVVWVLLAPPAAGMPQFSTFHSENRDWTFNHLTVHQGTGAVYVGAISRVYK 
LTGNLTIQVAHKTGPEEDNKSRYPPLIVQPCSEVLTLTNNVNKLLIIDYSENRLLACGSLYQG 
VCKLLRLDDLFILVEPSHKKEHYLSSVNKTGTMYGVIVRSEGEDGKLFIGTAVDGKQDYFPTL 
SSRKLPRDPESSAMLDYELHSDFVSSLIKIPSDTLALVSHFDIFYIYGFASGGFVYFLTVQPE 
TPEGVAINSAGDLFYTSRIVRLCKDDPKFHSYVSLPFGCTRAGVEYRLLQAAYLAKPGDSLAQ 
AFNITSQDDVLFAIFSKGQKQYHHPPDDSALCAFPIRAINLQIKERLQSCYQGEGNLELNWLL 
GKDVQCTKAPVPIDDNFCGLDINQPLGGSTPVEGLTLYTTSRDRMTSVASYVYNGYSWFVGT 
KSGKLKKVRVYEFRCSNAIHLLSKESLLEGSYWWRFNYRQLYFLGEQR 

Important features: 
Signal sequence: 

amino acids 1-32 

Transmembrane domain: 

amino acids 71-87 

N-glycosylation site. 

amino acids 130-134, 145-149, 217-221, 381-385 
Casein kinase II phosphorylation site. 

amino acids 139-143, 229-233, 240-244, 291-295, 324-328, 383-387, 
384-388, 471-475, 481-485, 530-534 

N-myristoylation site. 

amino acids 220-226, 319-325, 353-359, 460-466, 503-509 
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FIGURE 333 

GCTGAGTCTGCTGCTCCTGCTGCTGCTGCTCCAGCCTGTAACCTGTGCCTACACCACGCCAGG 
CCCCCCCAGAGCCCTCACCACGCTGGGCGCCCCCAGAGCCCACACCfiSfiCCGGGCACCTACGC 
TCCCTCGACCACACTCAGTAGTCCCAGCACCCAGGGCCTGCAAGAGCAGGCACGGGCCCTGAT 
GCGGGACTTCCCGCTCGTGGACGGCCACAACGACCTGCCCCTGGTCCTAAGGCAGGTTTACCA 
GAAAGGGCTACAGGATGTTAACCTGCGCAATTTCAGCTACGGCCAGACCAGCCTGGACAGGCT 
TAGAGATGGCCTCGTGGGCGCCCAGTTCTG6TCAGCCTATGTGCCATGCCAGACCCAGGACCG 
GGATGCCCTGCGCCTCACCCTGGAGCAGATTGACCTCATACGCCGCATGTGTGCCTCCTATTC 
TGAGCTGGAGCTTGTGACCTCGGCTAAAGCTCTGAACGACACTCAGAAATTGGCCTGCCTCAT 
CGGTGTAGAGGGTGGCCACTCGCTGGACAATAGCCTCTCCATCTTACGTACCTTCTACATGCT 
GGGAGTGCGCTACCTGACGCTCACCCACACCTGCAACACACCCTGGGCAGAGAGCTCCGCTAA 
GGGCGTC CACT CC TT CTACAACAAC AT CAGCGGGCTG ACTGAC TTT GGTGAGAAGGTGGT GGC 
AGA AATG AACCGCC TG GGCAT GATGGTAGACTT ATCCCATGTCT CAGAT GCTGTGGCACG GC G 
GGCCCTGGAAGTGTCACAGGCACCTGTGATCTTCTCCCACTCGGCTGCCCGGGGTGTGTGCAA 
CAGTGCTCGGAATGTTCCTGATGACATCCTGCAGCTTCTGAAGAAGAACGGTGGCGTCGTGAT 
GGTGTCTTTGTCCATGGGAGTAATACAGTGCAACCCATCAGCCAATGTG'TCCACTGTGGCAGA 
TCACTTCGACCACATCAAGGCTGTCATTGGATCCAAGTTCATCGGGATTGGTGGAGATTATGA 
T GGGGCCGGC AAATTCCCT CAGGGGCT GGAAG AC GT GTC CACATACCC GGTCCTG ATAG AGGA 
GTTGCTGAGTCGTGGCTGGAGTGAGGAAGAGCTTCAGGGTGTCCTTCGTGGAAACCTGCTGCG 
GGTCTTCAGACAAGTGGAAAAGGTACAGGAAGAAAACAAATGGCAAAGCCCCTTGGAGGACAA 
GTTCCCGGATGAGCAGCTGAGCAGTTCCTGCCACTCCGACCTCTCACGTCTGCGTCAGAGACA 
GAGTCTGACTTCAGGCCAGGAACTCACTGAGATTCCCATACACTGGACAGCCAAGTTACCAGC 
CAAGTGGTCAGTCTCAGAGTCCTCCCCCCACATGGCCCCAGTCCTTGCAGTTGTGGCCACCTT 
CCCAGTCCTTATTCTGTGGCTCtPjgATGACCCAGTTAGTCCTGCCAGATGTCACTGTAGCAAGC 
CACAGACACCCCACAAAGTTCCCCTGTTGTGCAGGCACAAATATTTCCTGAAATAAATGTTTT 
GGACATAG 
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FIGURE 314 

MPGTYAPSTTLSSPSTQGLQEQARALMRDFPLVDGHNDLPLVLRQVYQKGLQDVNLRNFSYGQ 
TSLDRLRDGLVGAQFWSAYVPCQTQDRDALRLTLEQIDLIRRMCASYSELELVTSAKALNDTQ 
KLACLIGVEGGHSLDNSLSILRTFYMLGVRYLTLTHTCNTPWAESSAKGVHSFYNNISGLTDF 
GEKWAEMNRLGMMVDLvSHVSDAVARRALEVSQAPVIFSHSAARGVCNSARNVPDDILQLLKK 
NGGWMVSLSMGVIQCNPSANVSTVADHFDHIKAVIGSKFIGIGGDYDGAGKFPQGLEDVSTY 
PVLTEELLSRGWSEEELQGVLRGNLLRVFRQVEKVQEENKWQSPLEDKFPDEQLSSSCHSDLS 
RLRQRQSLT S GQE LT E I P I H WT AKL PAKWS VS ES S PHMAPVLAVVAT FPVL ILWL 

Important features : 
N-glycosylation sites. 

amino acids 58-62, 123-127, 182-186, 273-277 
N-myristoylation sites . 

amino acids 72-78, 133-139, 23-4-240, 264-270, 334-340, 389-395 

Renal dipeptidase active site. 

amino acids 134-157 
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FIGURE 335 

CCCAGAAGTTCAAGGGCCCCCGGCCTCCTGCGCTCCTGCCGCCGGGACCCTCGACCTCCTCAG 
AGCAGCCGGCTGCCGCCCCGGGAAGATGGCGAGGAGGAGCCGCCACCGCCTCCTCCTGCTGCT 
GCTGCGCTACCTGGTGGTCGCCCTGGGCTATCATAAGGCCTATGGGTTTTCTGCCCCAAAAGA 
CCAACAAGTAGTCACAGCAGTAGAGTACCAAGAGGCTATTTTAGCCTGCAAAACCCCAAAGAA 
GACTGTTTCCTCCAGATTAGAGTGGAAGAAACTGGGTCGGAGTGTCTCCTTTGTCTACTATCA 
ACAGACTCTTCAAGGTGATTTTAAAAATCGAGCTGAGATGATAGATTTCAATATCCGGATCAA 
AAATGTGACAAGAAGTGATGCGGGGAAATATCGTTGTGAAGTTAGTGCCCCATCTGAGCAAGG 
CCAAAACCTGGAAGAGGATACAGTCACTCTGGAAGTATTAGTGGCTCCAGCAGTTCCATCATG 
TGAAGTACCCTCTTCTGCTCTGAGTGGAACTGTGGTAGAGCTACGATGTCAAGACAAAGAAGG 
GAATCCAGCTCCTGAATACACATGGTTTAAGGATGGCATCCGTTTGCTAGAAAATCCCAGACT 
T GGCT CC C AAAG CAC C AAC AGCT CATAC AC AAT G AAT ACAAAAACT GG AAC TCT GC AAT TT AA 
T ACTGTTTCCAAACTGGAC ACT GG AG AAT ATTCCTGTG AAGCC CGCAATTC TGT TGGAT AT CG 
C AGGT GT CCT GG GAAACGAATGCAAGT AGATGATCT CAAC ATAAGT GGC ATCAT AGCAG CCGT 
AGTAGTT GTGGC CT TAGTG AT TTCCGTTT GT GGCC TTGGTGTATG CT ATG CTCAGAGGAAAGG 
CTACTTTTCAAAAGAAACCTCCTTCCAGAAGAGTAATTCTTCATCTAAAGCCACGACAATGAG 
TGAAAATGTGCAGTGGCTCACGCCTGTAATCCCAGCACTTTGGAAGGCCGCGGCGGGCGGATC 
ACGAGGTCAGGAGTTCSIkSACCAGTCTGGCCAATATGGTGAAACCCCATCTCTACTAAAATAC 
AMIAATTAGCTGGGCATGGTGGCATGTGCCTGCAGTTCCAGCTGCTTGGGAGACAGGAGAATC 
ACTTGAACCCGGGAGGCGGAGGTTGCAGTGAGCTGAGATCACGCCACTGCAGTCCAGCCTGGG 
T AACAGAGCAAG AT TC C ATCTCAAAAAAT AAAAT AAAT AAAT AAATAAATACTGGT TT TTACC 
T GTAGA AT TC TT AC AAT AAATATAGCTTGATATTC 
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FIGURE 3 36 

MARRSRHRLLLLLLRYLVVALGYHKAYGFSAPKDQQVVTAVEYOEAILACKTPKKTVSSRLEW 
KKLGR8VSFVYYQQTLQGDFKNRAEMIDFNIRIKNVTRSDAGKYRCEVSAPSEQGQNLEEDTV 
TLEVLVAPAVPSCEVPSSALSGTVVELRCQDKEGNPAPEYTWFKDGIRLLENPRLGSQSTNSS 
YTMNTKTGTLQFNTVSKLDTGEYSCEARNSVGYRRCPGKRMQVDDLN I SGI IAAWWALVXS 
VC GLGVC YAQRKG Y FSKET S FQKSN SS S KATTMS EN VQWLT P V I PALWKAAAGG S RGQE F 

Important features: 
Signal peptide; 

amino acids 1-20 

Transmembrane domain: 

amino acids 130-144, 238-258 

N-glycosylation site . 

aini.no acids 98-102, 187-191, 236-240, 277-281 
Casein kinase II phosphorylation site. 

amino acids 39-43, 59-63, 100-104, 149-153, 205-209, 284-288 
N-myristoylation site. 

amino acids 182-188, 239-245, 255-261, 257-263, 305-311 



itatidation site. 

amino acids 226-230 
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FIGURE 337 

GGAGCCGCCCTGGGTGTCAGCGGCTCGGCTCCCGCGCACGCTCCGGCCGTCGCGCAGCCTCGG 
CACCTGCAGGTCCGTGCGTCCCGC6GCTGGCGCCCCTGACTCCGTCCCGGCCAGGGAGGGCC& 
ISATTTCCCTCCCGGGGCCCCTGGTGACCAACTTGCTGCGGTTTTTGTTCCTGGGGCTGAGTG 
CCCTCGCGCCCCCCTCGCGGGCCCAGCTGCAACTGCACTTGCCCGCCAACCGGTTGCAGGCGG 
TGGAGGGAGGGGAAGTGGTGCTTCCAGCGTGGTACACCTTGCACGGGGAGGTGTCTTCATCCC 
AGCCATGGGAGGTGCCCTTTGTGATGTGGTTCTTCAAACAGAAAGAAAAGGAGGATCAGGTGT 
TGTCCTACATCAATGGGGTCACAACAAGCAAACCTGGAGTATCCTTGGTCTACTCCATGCCCT 
CCC6GAACCTGTCCCTGCGGCTGGAGGGTCTCCAGGAGAAAGACTCTGGCCCCTACAGCTGCT 
CCGTGAATGTGCAAGACAAACAAGGCAAATCTAGGGGCCACAGCATCAAAACCTTAGAACTCA 
ATGTACTGGTTCCTCCAGCTCCTCCATCCTGCCGTCTCCAGGGTGTGCCCCATGTGGGGGCAA 
ACGTGACC CT GAGCTGCCAGTCTC CAAGGAGTAAGCCCGCTGTCC AATAC CAGTG GGATC GGC 
AGCTTCCATCCTTCCAGACTTTCTTTGCACCAGCATTAGATGTCATCCGTGGGTCTTTAAGCC 
TCACCAACCTTTCGTCTTCCATGGCTGGAGTCTATGTCTGCAAGGCCCACAATGAGGTGGGCA 
CTGCCCAATGTAATGTGACGCTGGAAGTGAGCACAGGGCCTGGAGCTGCAGTGGTTGCTGGAG 
CTGTTGTG6GTACCCTGGTTGGACTGGGGTTGCTGGCTGGGCTGGTCCTCTTGTACCACCGCC 
GGGGCAAGGCCCTGGAGGAGCCAGCCAATGATATCAAGGAGGATGCCATTGCTCCCCGGACCC 
TGCCCTGGCCCAAGAGCTCAGACACAATCTCCAAGAATGGGACCCTTTCCTCTGTCACCTCCG 
CACGAGCCCTCCGGCCACCCCATGGCCCTCCCAGGCCTGGTGCATTGACCCCCACGCCCAGTC 
TCTCCAGCCAGGCCCTGCCCTCACCAAGACTGCCCACGACAGATGGGGCCCACCCTCAACCAA 
TATCCCCCATCCCTGGTGGGGTTTCTTCCTCTGGCTTGAGCCGCATGGGTGCTGTGCCTGTGA 
TGGTGCCTGCCCAGAGTCAAGCTGGCTCTCTGGTATGATGACCCCACCACTCATTGGCTAAAG 
GATTTGGGGTGTCTCCTTCCTATAAGGGTCACCTCTAGCACAGAGGCCTGAGTCATGGGAAAG 
AGTCACACTCCTGACCCTTAGTACTCTGCCCCCACCTCTCTTTACTGTGGGAAAACCATCTCA 
GT AAG AC C T AAGTGT C C AG GAG AC AGAAGGAGAAGAGGAAGTGGATCTGGAATTGG GAGCAGC 
CTCCACCCACCCCTGACTCCTCCTTATGAAGCCAGCTGCTGAAATTAGCTACTCACCAAGAGT 
GAGGGGCAGAGACTTCCAGTCACTGAGTCTCCCAGGCCCCCTTGATCTGTACCCCACCCCTAT 
CTAACACCACCCTTGGCTCCCACTCCAGCTCCCTGTATTGATATAACCTGTCAGGCTGGCTTG 
G TTAG G T TT T ACTGGGGC AGAGGATAGGGAATCTCTT ATT AAAACTAAC ATGAAATAT GTGTT 
GTTTTCATTTGCAAATTTAAATAAAGATACATAATGTT'TGTATGAAAAA 



